Endogenous noradrenaline and beta-adrenoceptor regulation in cultured heart cells.
a) Cultured heart muscle cells from chicken embryos and neonatal rats possess about 5000 beta 1-adrenoceptors/cell, heart non muscle cells from these species about 3000 beta 2-adrenoceptors/cell. Agonist binding in heart muscle cells results in cAMP formation and in a positive inotropic effect. b) Beta 1- and beta 2-adrenoceptors of heart cells are downregulated to different degrees in the presence of physiological noradrenaline concentrations in the culture medium. c) Using chicken heart cells in culture, a cellular model of the beta-blocker withdrawal phenomenon in the heart has been established, elucidating the modifying action of endogenous catecholamines and the role of ISA (partial agonist activity) in this phenomenon and classifying the so-called "beta 2-pseudo-selectivity" of the ISA action. d) In the absence of added catecholamines, (-)propranolol exposure of the cells for 3 days increases the number of beta-adrenoceptors of chicken heart muscle cells up to 170% of control, while in rat heart muscle cells the receptor number remains unchanged. The mechanism of this "basal" receptor downregulation in chicken heart muscle cells is unclear. The data presented demonstrate the usefulness of heart cell cultures in the study of beta-adrenoceptor regulation of the heart.